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NEEDLES

(57) A cancer electrochemical-therapeutic device
using electrothermal needles, comprising two groups of
electrothermal needles and three D.C. power supplies,
each group having at least one electrothermal needle,
two of the three D.C. power supplies - serving as heating
power supply - being connected to the groups of elec-

CANCER ELECTROCHEMICAL-THERAPEUTIC DEVICE USING ELECTROTHERMAL

trothermal needles to heating them to realize electro-
thermal therapy, and the other D.C. power supply - serv-
ing as electrochemical power supply - being connected
to the corresponding electrodes of the D.C. power sup-
plies to realize electrochemical therapy between twoe-
lectrothermal needles. The device is simple, easy to use
and reliable, its cost is low and its therapy effect is good.
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Description

Field of the Invention

[0001] The presentinvention relates to a device which
is a kind of the therapy instrument, in which the electro-
thermal needles are used as the electrodes for tumor
electrochemical therapy, whereby the electrothermal
therapy can be effected in addition.

Background of the Invention

[0002] The electrothermal needles and the electro-
chemistry techniques have been used separately for the
tumor therapy for a history of more than ten years, the
current that is produced after switching on the power
supply is used by both techniques, one for activating the
heating body within the hollow body of the electrother-
mal needle to produce heat and effecting the heat on
the tumor focus tissue where the electrothermal needles
are inserted, and another for activating both the positive
and negative electrodes which are inserted into the tu-
mor focus so that the electrode reaction and the elec-
trode sub-reaction are occurred between both the pos-
itive and negative electrodes, and the concentrated acid
and alkali killing regions are produced respectively be-
tween both electrodes to achieve the result of the elec-
trochemistry therapy. Because two techniques for the
tumor therapy are used separately in clinic, the temper-
ature of the therapy in which only the electrothermal
needles for treating the tumor focus are used is difficult
to control; especially, the temperature can not be in-
creased evenly when the diameter of the tumor tissue
is large. Although the tumor cells can be killed by using
the electrochemistry therapy only, but the problems,
such as uneven, as well as being unable to synchronize
and etc., still exist.

Summary of the Invention

[0003] The object of the invention is to overcome the
above disadvantages, and by being aimed at utilizing
the features of the coordination, supplement, and effec-
tiveness of the electrothermal needles and the electro-
chemical-therapy techniques at the effective mecha-
nism of the physics, chemistry, and biology to integrate
effectively the electrothermal needles and the electro-
chemical-therapeutic techniques as a whole to provide
a tumor electrochemical-therapeutic device using elec-
trothermal needles.

[0004] The object of the invention is realized by using
the following technical scheme, and it is constructed by
at least two groups of the electrothermal needles and
three D. C. power supplies, wherein, at least one elec-
trothermal needle within which a heating body is placed
is involved in each group; wherein two of the three D.
C. power supplies connected respectively to the heating
bodies within the two groups of electrothermal needles
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are used as the heating power supplies, and the other
power supply is used as the electrochemical power sup-
ply with its two electrodes connected respectively to the
corresponding electrodes of two heating power sup-
plies.

[0005] The electrothermal needle of the invention in-
cludes a group of the center electrothermal needles
comprising at least one electrothermal needle, and a
group of the surrounding electrothermal needles com-
prising at least two electrothermal needles; the center
electrothermal needle has a heating power supply with
its one electrode (e.g. positive electrode) connected to
the same electrode (e.g. the positive electrode) of the
electrochemical power supply, and the another corre-
sponding electrode (e.g. the negative electrode) of the
heating power supply for surrounding electrothermal
needle is connected to another same electrode (e.g. the
negative electrode) of the electrochemical power sup-
ply.

[0006] Both the heating power supply and the electro-
chemical power supply are floating D. C. constant cur-
rent adjustable power supply, wherein the magnitude of
electrochemical current can be adjusted by the electro-
chemical power supply, and the heating temperature of
electrothermal needle can be adjusted by the heating
power supply.

[0007] The electrothermal needle of the invention is a
hollow needle body made of stainless steel with a heat-
ing body made of nickrome filament placed inside, and
the center electrothermal needle is coated with plati-
num.

[0008] A temperature detection needle is also provid-
ed in the invention, it is constructed by inserting and iso-
lating a thermal sensor for detecting the temperature in-
to and from the hollow needle body made of stainless
steel, and a temperature indicator is connected to the
thermal sensor for detecting the temperature.

Brief Description of the Drawings

[0009]

Fig. 1 is a schematic view of the structure of the in-
vention; and

Fig. 2 is a schematic view of the structure of the
electrothermal needle of the invention.

Description of the Preferred Embodiments

[0010] The invention will be explained from the de-
tailed description set forth below when taken in conjunc-
tion with the drawings. As shown in Fig. 2, the electro-
thermal needle structure of the invention includes a
stainless steel hollow needle body 1; a sharp needle
head part 2 at the front end of the needle body 1; and a
heating body 3 made of the nickrome filament, one end
of which is connected to the sharp needle head part 2,
and the other end is connected to an electrode of the
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power supply. Another electrode of the power supply is
connected to the needle body 1 to form a current loop.
After the current flowing through the heating body 3, the
heat will be produced. Since the above structure of the
electrothermal needle has been published on the Chi-
nese Patent Document as a known technology, it will not
be explained in detail herein. As shown in Fig. 1, the
present embodiment comprises mainly five electrother-
mal needles 4 with the heating body 3 placed inside,
and three floating D. C. constant current adjustable pow-
er supply 5 which are separated with each other. The
electrothermal needles 4 are divided into two groups, a
center electrothermal needle 41 is construsted by one
electrothermal needle in one group, and the surrounding
electrothermal needle 42 is constructed by four electro-
thermal needles in another group; two power supplies
in the power supply 5are the heating power supplies 51,
wherein two electrodes of the heating power supply 511
are connected to the center electrothermal needle, and
two electrodes of another heating power supply 512 are
connected in parallel to four surrounding electrothermal
needles; another power supply in the power supply 5 is
the electrochemical power supply 52, the positive elec-
trode of which is connected to the positive electrode of
the heating power supply 511, and the negative elec-
trode of which is connected to the negative electrode of
the heating power supply 512. In another embodiments
of the invention, the positive and negative electrodes of
the electrochemical power supply can be connected in
a reverse fashion. That is, the positive electrode of
which can be connected to the positive electrode of the
heating power supply 512, and the negative electrode
of which can be connected to the negative electrode of
the heating power supply 511. In the loop of the above
power supply 5, switches K and current adjusters 6 are
also deposed, so that the temperature of the electrother-
mal needles can be controlled by adjusting the heating
current; as well as the magnitude of the electrochemical
current | can be achieved by adjusting the current ad-
juster 6. When operating, the heating power supply is
switched on, so that the heat will be produced by the
center electrothermal needle 41 and the surrounding
electrothermal needle 42, and the heat effect to the tu-
mor will be occurred. When only the electrochemical
power supply is 52 switched on, the current will be pro-
duced between the center electrothermal needle 41 and
the surrounding electrothermal needle 42, that is, the
electrochemical-therapeutic effect will be produced be-
tween the electrothermal needles 4, and the chemical
reaction will be occurred in the tumor tissue, that is, the
concentrated acid and alkali regions are produced at
one end and the other end of the electrothermal nee-
dles. When the heating power supply 51 and the elec-
trochemical power supply 52 are switched on at the
same time, the tumor tissue is effected by the electro-
thermal therapy effect and the electrochemical therapy
effect produced by both of them simultaneously, so that
the killing effect to the tumor tissue can be increased.
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[0011] The structure of the center electrothermal nee-
dle 41 described in the invention is similar as that of the
surrounding electrothermal needle 42, but it is coated
with the platinum 7 for avoiding from the corrupting ef-
fect of the chemical procedure.

[0012] A temperature detection needle 8 is also pro-
vided in the invention, it is constructed by inserting and
isolating a thermal sensor for detecting the temperature
into and from the hollow needle body made of stainless
steel, and a temperature indicator is connected to the
thermal sensor for detecting the temperature.

[0013] The center electrothermal needle 41 may be
substituded by an electrode needle made of the plati-
num filament.

[0014] Another embodiment of the invention includes
the center electrothermal needle 41 which is comprised
of two or more electrothermal needles 4 and the sur-
rounding electrothermal needle 42 which is comprised
of three or more electrothermal needles. The power sup-
ply 5 may be comprised of several heating power sup-
plies 51 to form heating power supply group, or may be
comprised of several electrochemical power supplies 52
to form electrochemical power supply group. Switching
on the heating body 3 within the electrothermal needle
4 and producing heat thereof is mainly used by the in-
vention to produce the electrothermal therapy effect;
two electrothermal needles are used as both the positive
and the negative electrodes of the power supply, then
the current will be produced so that electrochemical
therapy effect will be occurred in the tumor tissue.
[0015] Because in the invention, a group of the elec-
trothermal needles heating internally is used as one
electrode which is inserted into the tumor tissue from
the periphery of the tumor focus; and an electrothermal
needle which is coated with the platinum is used as an-
other electrode to insert into the center of the tumor fo-
cus. When the constant current is applied to each nee-
dle, the electrode reaction and the electrode sub reac-
tion are occurred between the cathode and the anode
where the electrode is their shaft, and the concentrated
acid and alkali killing regions are produced respectively.
The killing effect of these killing substances can be in-
creased under the heat effect. According to the law of
the chemistry dynamics, the temperature of the chemi-
cal reaction system increases per 10°C, the reaction
speed of which will increase 2-3 times, so that the ther-
apy result will be improved significantly. Additionally, the
enhanced dissolution effect of the acid (HCL PH 2-3)
formed in the anode region and the alkali (NaOH PH
12-13) formed in the cathode region will enlarge and in-
crease the space and the canal between the cells, the
heat and the killing substances produced at the elec-
trodes of the electrothermal needles can be spread
quickly to nearby regions by the above effect, so that
the unevenness of the therapy that occurred while uti-
lizing separately the electrothermal therapy and the
electrochemical therapy can be improved significantly.
Moreover, after cooperating both therapy, the killing ef-
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fect of the cells, the coagulation effect of the blood, and
the systolic effect of the blood vessels will be enhanced
by the electrochemical therapy; and the possibility of the
tumor cells transferring caused by the expand of the tis-
sue volume, the looseness of the cell connection, the
expand of the blood vessel, and quickening the blood
flow rate which are caused by the heat effect will also
be decreased. Finally, the therapy dosage will be less
than that the two therapies are used separately, the ther-
apy period will decrease, and the patient's pain decreas-
es. Two therapy functions are integrated by the inven-
tion. They can be used separately or integrally, as well
as one function can be used before or after the other
one, and thus the therapy result of the entire instrument
increases significantly, but the cost of the entire instru-
ment have not been increased.

Claims

1. A tumor electrochemical-therapeutic device using
electrothermal needles, wherein said device is con-
structed by at least two groups of the electrothermal
needles and three D. C. power supplies (5), and at
least one electrothermal needle (4) within which a
heating body (3) is placed is involved in each group;
wherein two of the three D. C. power supplies con-
nected respectively to the heating bodies (3) within
the two groups of electrothermal needles are used
as the heating power supplies (51), and the other
power supply is used as the electrochemical power
supply (52) with its two electrodes connected re-
spectively to the corresponding electrodes of two
heating power supplies.

2. The tumor electrochemical-therapeutic device us-
ing electrothermal needles as Claim 1, wherein said
electrothermal needles include a group of the cent-
er electrothermal needles (41) comprising at least
one electrothermal needle (4), and a group of sur-
rounding electrothermal needles (42) comprising at
least two electrothermal needles (4); an electrode
of the heating power supply (511) for center elec-
trothermal needle (41) is connected to the same
electrode of the electrochemical power supply(52),
and another corresponding electrode of the heating
power supply for surrounding electrothermal needle
(42) is connected to another same electrode of the
electrochemical power supply (52).

3. The tumor electrochemical-therapeutic device us-
ing electrothermal needles as Claim 2, wherein both
said heating power supply (51) and electrochemical
power supply (52) are the floating D. C. constant
current adjustable power supply, wherein the mag-
nitude of electrochemical current can be adjusted
by the electrochemical power supply, and the heat-
ing temperature of electrothermal needles can be
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adjusted by the heating power supply.

The tumor electrochemical-therapeutic device us-
ing electrothermal needles as Claim 1, 2, or 3,
wherein said electrothermal needle (4) is a hollow
needle body made of stainless steel, with the nick-
rome filament heating body (3) placed inside, and
said center electrothermal needle (41) is coated
with platinum (7).

The tumor electrochemical-therapeutic device us-
ing electrothermal needles as Claim 4, wherein said
electrothermal needle (4) is provided with a temper-
ature detection needle (8), said temperature detec-
tion needle (8) is constructed by inserting and iso-
lating a thermal sensor for detecting the tempera-
ture into and from the hollow needle body made of
stainless steel; and a temperature indicator is con-
nected to the thermal sensor for detecting the tem-
perature.
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